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THE MAILING DATE OF THIS COMMUNICATION. 
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DETAILED ACTION 

Specification 

1. The abstract of the disclosure is objected to because it contains 
grammatical errors and does not clearly describe the invention. Correction is 
required. See MPEP § 608.01(b). 

2. Please replace the amended first line of the Specification with: --This 
application is a divisional of parent application serial number 10/218,988, filed 
13 August 2002, now U.S. Patent No. 6,740,532, issued 25 May 2004.- 

3. Please replace the current Specification with the substitute Specification 
for the parent application filed 26 January 2004. 

Claim Objections 

4. The following Claims are objected to because of the following 
informalities: 

Claim 2, line 1: please delete "substance". 
Claim 2, line 3: please insert -a- before "solution". 
Claim 2, line 3; please replace "an" with -the--. 
Claim 2, line 3: please delete "substance". 
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Claim 3, lines 1 and 2: please delete "substance". 

Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

6. Claims 1 and 6-9 are rejected under 35 U.S.C. 112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. The claims are written 
in poor grammatical form and are confusing; also the use of "substance" after 
"ferroelectric" in reference to the thin film is redundant and needs to be 
deleted, as was done in the parent application 10/218,988. Rewriting the 
claims in the following forms would overcome these rejections. 

Claim 1 : A method of forming a ferroelectric thin film, comprising: 

forming a seed layer containing an ultra-fine particle powder comprised 

of an element constituting the ferroelectric thin film to be subsequently formed 

on a surface of the substrate; and 

forming the ferroelectric thin film on the seed layer. 
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Claim 6: A method of forming a ferroelectric memory including an FET of an 
MFMIS structure, said method comprising: 

forming a gate insulating film on a semiconductor substrate and between 
source-drain regions; 

forming a floating gate on the gate insulating film; 

forming a ferroelectric layer on the floating gate; and 

forming a control gate on the ferroelectric layer, 

wherein forming the ferroelectric layer comprises: 

forming a seed layer on a surface of the floating gate, the seed layer 
containing an ultra-fine particle powder comprised of an element constituting a 
ferroelectric thin film to be subsequently formed on the seed layer; and 

forming the ferroelectric thin film on the seed layer. 

Claim 7: A method of forming a ferroelectric memory including an FET of an 
MFMIS stmcture, said method comprising: 

forming a gate insulating film on a surface of a semiconductor substrate 
and between source-drain regions; 

forming a floating gate on the gate insulating film; 

forming a ferroelectric layer on the floating gate; and 

forming a control gate on the ferroelectric layer, 

wherein forming the ferroelectric layer comprises: 
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applying a liquid, subsequently to be formed into a ferroelectric thin 
film, on a surface of the floating gate, the liquid containing an ultra-fine 
particle powder comprised of an element constituting the ferroelectric thin 
film; and 

baking the liquid applied to the surface of the floating gate, thereby 
forming the ferroelectric thin film. 

Claim 8: A method of forming a ferroelectric memory comprising: 

forming an FET including a gate electrode formed on a surface of a 
semiconductor substrate between source-drain regions, the source-drain regions 
formed on the surface of the semiconductor substrate through a gate insulating 
film; and 

forming a ferroelectric capacitor connected with one of the source-drain 
regions of the FET through a storage node contact, 

wherein forming the ferroelectric capacitor comprises: 
forming a first electrode; 

applying a liquid, subsequently to be formed into a ferroelectric thin 
film, on a surface of the first electrode, the liquid containing an ultra-fine 
particle powder comprised of at least one element constituting the ferroelectric 
thin film; and 
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forming the ferroelectric thin film by baking the liquid applied to the 
surface of the first electrode; and 

forming a second electrode on the ferroelectric thin film. 

Claim 9: A method of forming a ferroelectric memory comprising: 

forming an FET including a gate electrode formed on a surface of a 
semiconductor substrate between source-drain regions, the source-drain regions 
formed on the surface of the semiconductor substrate through a gate insulating 
film; and 

forming a ferroelectric capacitor connected with one of the source-drain 
regions of the FET through a storage node contact, 

wherein forming the ferroelectric capacitor comprises: 
forming a first electrode; 

forming a seed layer on a surface of the first electrode, the seed layer 
containing an ultra-fine particle powder comprised of an element constituting a 
ferroelectric thin film to be subsequently formed on the seed layer; and 

forming the ferroelectric thin film on the seed layer. 
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Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis 
for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

8. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Horie et al. 

In regards to Claims 7 and 8: 

Horie et al. teach a method for forming ferroelectric thin films for 

general use and specific use in MFIS-FET and MFMIS-FET memory structures: 

column 1, lines 13-25: Thin films of metal oxides are generally used as 
oxide dielectric and insulating films of SiOj and Ta20.sub.5, high dielectric 
and ferroelectric films having a Perovskite stmcture represented by ABO3, in 
particular, of BaTiOa, Ba(Ti,Hf,Zr)03, SrTiOa, (Ba,Sr)Ti03, (Ba,Sr,Ca)Ti03, 
PbTi03, PbZrOg, Pb(Nb,Ti)03, Pb(Zr,Ti)03, PLZT, YMn03, and 
(La,Sr)Mn03, ferroelectric films having other stmctures, of SrBiaTasO, SrBiz 
(Ta,Nb)209, Sr2 (Ta,Nb)07, (Sr,Ba)Nb206, SrTa206, Bi4Ti30,2, and Bi2Si05, 
electrode films of RUO2, RUO4, SrRuOa, and Ir02, and buffer films of Y2O3, 
CeOj, Zr02, and (Ce,Zr)02 for memory materials of MFIS-FET, MFMIS-FET 
structures and films exemplified by ferroelectric films. 
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column 2, lines 53-61: The metal or metal compound particles may be 
heated or annealed in an oxidizing gas atmosphere to produce a thin film of 
metal oxide. The thin film of metal oxide may be made of SiOa, Ta205, 
BaTiOg, Ba(Ti,Hf,Zr)03, SrTiOg, (Ba,Sr)Ti03, (Ba,Sr,Ca)Ti03, PbTiOs, 
PbZrOs, Pb(Nb,Ti)03, Pb(Zr,Ti)03, PLZT, YMn03, (La,Sr)Mn03, 
SrBi2Ta209, SrBi2 (Ta,Nb)209, Sr2 (Ta,Nb)07, (Sr,Ba)Nb206, SrTa206, 
Bi4Ti30,2, Bi2Si05, RuOj, RUO4, SrRuOs, IrOj, MFIS-FET,Y203, CeOa, ZrOa, 
or (Ce,Zr)02. 

column 3, lines 43-45: First, an ultrafme particle dispersion liquid is 
prepared by dispersing ultrafme particles at least partly made of metal into a 
given organic solvent, 

column 3, lines 60-63: The metal M may be Si, Ta, Ca, Sr, Ba, Ti, Bit 
Pb, Nb, Y, Mn, Al, Hf, Zr, Ce, Ir, Ru, En, Mg, La, Ga, Tm, Cu, Tb, Eu, Sm, or 
WI which may be selected depending on how the thin film will be used. 

column 4, lines 54-67: Then, the ultrafine particle dispersion liquid is 
applied to the surface of a substrate. For example, the substrate is uniformly 
coated with the ultrafme particle dispersion liquid by a spin coating process. 
The substrate may be coated with the ultrafine particle dispersion liquid to a 
uniform thickness by adjusting the spinning speed, and properties of the 
ultrafine particle dispersion liquid which include the viscosity, the surface 
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tension, etc. If the ultrafine particle dispersion liquid is applied to a local area 
or small spot on a substrate, then the substrate may be coated with the 
ultrafine particle dispersion liquid by an ink jet process. If the thickness 
uniformity or coating efficiency is not of prime importance, then the substrate 
may be coated using a brush with the ultrafine particle dispersion liquid. 

column 5, lines 39-60: The ultrafine particles left on the substrate by 
drying the ultrafine particle dispersion liquid are heated to at least a 
temperature at which the organic materials is released from the metal core or 
at least a temperature at which the organic materials is decomposed, so that 
the organic material is released from the metal cores or dissolved away and at 
the same time the metal or metal compound particles are melted and joined 
together in a predetermined atmosphere. In this manner, a thin film of metal 
or metal compound is formed on the surface of the substrate and bonded 
thereto with a sufficient bonding strength between the substrate and the thin 
film. If a thin film of metal oxide is to be produced, then the ultrafine 
particles are heated in an oxidizing gas atmosphere. If a thin film of metal 
sulfide is to be produced, then the ultrafine particles are heated in a hydrogen 
sulfide atmosphere. If a thin film of metal nitride is to be produced, then the 
ultrafine particles are heated in a nitriding gas atmosphere such as of nitrogen 
or ammonia. The ultrafine particles may be heated by radiation heating such 
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as resistance heating, infrared heating, far-infrared heating, or the like, or by 
microwave heating, laser beam heating, plasma heating, or the like. 

column 6, lines 6-16: The melted and joined metal particles are 
annealed into a crystalline state. If the ultrafme particles were only heated as 
described above, they might be remain in an amorphous state. Therefore, if a 
thin film of metal oxide is to be produced, then the melted and joined metal 
particles are annealed in an oxidizing gas atmosphere. If a thin film of metal 
sulfide is to be produced, then the melted and joined metal particles are 
annealed in a hydrogen sulfide atmosphere. If a thin film of metal nitride is to 
be produced, then the melted and joined metal particles are annealed in a 
nitriding gas atmosphere. In this manner, the metal is crystallized. 

Horie et al. however, are silent in regards to the method of forming the 
ferroelectric memory structures of claims 7 and 8 which include ferroelectric 
thin films formed by Horie et al.'s method. Examiner takes Official Notice 
that the general method of fabricating an FET of an MFMIS structure in claim 
7 and the formation of the ferroelectric memory of claim 8 containing a 
ferroelectric capacitor would have been well known to one ordinarily skilled in 
the art at the time the invention was made. Therefore, for the purpose of 
producing more sufficient bonding strength between the substrate and the 
ferroelectric thin film than that produced by a sol-gel process, and for 
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producing the thin film inexpensively and more quickly without the need for a 
large-scale evacuating apparatus necessary for a CVD process, it would have 
been obvious to have combined Horie et al.'s ferroelectric thin film 
manufacturing method with that of known methods for forming ferroelectric 
memory structures. 

Allowable Subject Matter 

9. The following is a statement of reasons for the indication of allowable 
subject matter: 

There is no available prior art nor obvious motivation to combine 
elements of prior art which teaches a method for forming a ferroelectric thin 
film, comprising: forming a seed layer containing an ultra-fine particle powder 
comprised of an element constituting the ferroelectric thin film to be 
subsequently formed on a surface of the substrate; and forming the 
ferroelectric thin film on the seed layer; 

and: 

A method of forming a ferroelectric memory including an FET of an 
MFMIS stmcture, said method comprising: forming a gate insulating film on a 
semiconductor substrate and between source-drain regions; forming a floating 
gate on the gate insulating film; forming a ferroelectric layer on the floating 
gate; and forming a control gate on the ferroelectric layer, wherein forming the 
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ferroelectric layer comprises: forming a seed layer on a surface of the floating 
gate, the seed layer containing an ultra-fine particle powder comprised of an 
element constituting a ferroelectric thin film to be subsequently formed on the 
seed layer; and forming the ferroelectric thin film on the seed layer; 
and: 

A method of forming a ferroelectric memory comprising: forming an 
FET including a gate electrode formed on a surface of a semiconductor 
substrate between source-drain regions, the source-drain regions formed on the 
surface of the semiconductor substrate through a gate insulating film; and 
forming a ferroelectric capacitor connected with one of the source-drain regions 
of the FET through a storage node contact, wherein forming the ferroelectric 
capacitor comprises: forming a first electrode; forming a seed layer on a surface 
of the first electrode, the seed layer containing an ultra-fine particle powder 
comprised of an element constituting a ferroelectric thin film to be 
subsequently formed on the seed layer; and forming the ferroelectric thin film 
on the seed layer. 

10. Claims 1-3, 6 and 9 would be allowable if rewritten or amended to 
overcome all objections and the rejection(s) under 35 U.S.C. 1 12, second 
paragraph, set forth in this Office action and to include all of the limitations of 
the base claim and any intervening claims, if applicable. 



Application/Control Number: 10/825,033 
Art Unit: 2824 



Page 13 



Conclusion 



1 1 . Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Beth E. Owens, Ph.D., whose 
telephone number is 571.272.1882 and fax number for unofficial 
communications is 571.273.1882. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Richard Elms, can be reached on 571.272.1869. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703.872.9306 for official communications. 
Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 
571.272.2800. 





